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fais Politiques fur le Commerce, par Monfieur**** a fee 
‘Chez FRANCOIS Pit sucnishne. 1735, i O&avo, 250; et le 
fevend a la Haye, chez Jean Van Duren, Or, A Politi Ejjay upon 
Commerce, by Monfieur **** at Amfterdam. By Francis 
CHANGUION, 1735, in Octavo, containing 250 pages; and is 
fild at the Hague, éy John Van Duren. 


pass &, NE can’t put too great | pends the public happinefs ; that 
aN . ~ 

+ (ate | \y a value upon thofe, who | the meditations, the conferences, 
y A 


so", employ their thoughts | the writings upon thefe important 


eke and leifure on profits able | matters, vive us new ideas, and 
learches, Commerce is the; often preient us. objects, with 
mincipa 1] fountain of the hoy faces till then quite unknown ; 
ml the happinefsS of a people. | that the fame things often repeat- 
— To fecure it, to extend it, and | ed, by different perfons, acquire 
#ornder it eafy, ought to be the | more force, and may determine a 
peat object of all thofe who go- | legifator, whofe good intentions 
mthe ftate, and of ev: ry parti- are not always fupported by cou- 
wlir perfon, who can contribute rage enouvh, to oppofe the torrent 
ay thing to thefe wholfome ends. | of prejudices. 
‘he author of this effay ufes no Altho’ rhis little work contains 
Hence to this affair; then he | only general principles, that the 
1s, that thence the moft eleva- | concife manner and almoft enig- 
us the mot? grand, of sei matical, in which it is writ, pla- 
ad acquit 'd lights, is to emp ces it beyond the reach of the 
E “ee things and apply theim to a better part of readers: however, [ 
ineral policy, from whe! te. | believe l fhail do the readers fome 
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pleafure to give them a fhort idea 
of it. His intention is to make 
us think, that France is ill go- 
vern’d in regard to commerce, 
that fhe does not make a right ufe 
of her advantage; and at the fame 
time to point out the falfe ideas, 
which hinder her from remedying 
thefe diforders. 

He fuppofes three or four ifles 
upon the earth, each ifle of the 
fame extent, and equal number of 
the inhabitants, and has produc’d 
nothing but the fame kind of 
goods, of which that ground is 
the moft proper, one of corn, and 
the other of wool, &. The 
fame number of people is employ’d 
in libour, and the produce is fufh- 
cient to furnifh the three other 
ifles. 

There immediately commences 
a neceflary commerce, in fuch 
fort, that cach ifle in referving to 
itfelt a fuficient quantity of its 
own produce, will exchange the 
reft to have its provifion from o- 
ther ifles: the neceflity and the 
exchanges are equal, and of courfe 
the bailance of trade will be equal. 
Burt if one of the iflands fhould 
become cultivated enough to have 
its provilion of that which is in 
the others, and moreover a fuper- 
abundaice of its own growth 
which the others want; what 
would heppen in policy and in 
commerce ? 

Suppote it were the ifle which 
produce 
bear ti, the irft ching which every 
inhabitant wil! do, will be to aban- 
don bis own ile and go and labour 
in this ifle of corn to get his living. 

Upon this fuppofition, that one 
of the other ifles fhould have 
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| fuperfluity of its Proper produce 

J ? 
and fufficient of that that were in 
the others, its advantaze would 
not be fo great as that of the ifle 
of corn; becaufe the other pro- 
duces are not abfolutely neceflary 


for life, and the ifles interefed 
would have time to take meafures 
to fubdue it, or to conftrain it to 
an equality of commerce ; but in 
the fearcity of corn, if the reme. 
dy ts not ready allisundone. An 
army, Where bread is wanting, 
knows no difcipline. : 
Thus corn is the bafis of com- 
merce, becaufe it isthe fupport of 
life, and its provifion ought to be 
the tirit object of the legiflature, 
When one of the ifles makes a 
ereat progrefs in agriculture or in 
manutactures this muft happen, 
becaufe the number of the inhabi- 
tants is augmented ; or, which 
amounts to the fame thing, becaute 
it has the induftry to cultivate the 
fame number of acres to make 
the fame quantity of works with 
fewer hands. Now thefe fuper- 
fluous men may equally ferve to 
multiply their own produce, or 
to become conquerors of the other 
iland. From whence it follows, 
that increase of inhabitants ought 


to be the fecond object of the 
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corn, as the others can’t ja 
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leciflature ; and it is a manner of 
increafing inhabitants, by making 
n labour at Iefs expence. 
By the combination of all their 
diferent commerces, one ifle with 
much greater number of inha- 
bitants thén another may become 
infenfibly lefs abundant, lefs peo- 
pled, or in fhort, may be fud- 
duced ; for the number of inhaot 
tants, the extent and fruitfulne!s 
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ART. 55+ 
where the earth remains untill’d 
by idlenefs or difcouragement. : 
From all this, the author gives 
ys the definition of trade, which 
s nothing elfe he fays but an ex- 
chauge of fuperfuities ior nece/fa- 
eg, He adds, that the piogrefs 
of power of any ific may eaiil, 
te known, in examining, 1/, I! 
the earth produces more corn, Oi 
me other equivalent produce. 
uy, If its policy and induftry 
wement the number of its utha- 
bitants. 3dly, If the quantity ol 
the equivalent of exchanges be in 
uch proportion as afturds to each 
proprietor the means of advantag- 
ng himfelf of what he pofleties, 
fo as to acquire What he wants. 
With theie advantages, one ifle 
may deftroy the ballance of equali- 
ty, and may arrive at a fuperiori- 
ty, and may give laws to the 
other iflands. But then fhe mutt 
conduct herfelf by new politic 
inerefts ; for not being arriv’d at 
this high degree but in finding 
within itlelf all the fupports which 
the others have not, thefe being iin- 
poverifh’d, will have nothing to 
give in exchange of their necefi- 
its; and commerce, which by 
Is fence is reciprocal, will be 
iehroy’d. What is the advantage 


| then of this predominant ifle? It 
this, that it will draw by its 


ae 


induftry the inhabitants of the 
impoverifh’d ifles to it, who will 


‘®andon their native country to 





become hirelings in a country of 


@undance, and this increafe of 


Inhabitants confirms its power. 
Moreover, the rich ifle will 
fuftan commerce in the ifles, 


fom whence they haye nothing 
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363 
to fear, and will ruin that of the 
les where the concurrence may 
alarm it; and thus its tranquility 
will equal its power. 

To thefe general principles, 
which reprefent the flate of France, 
u€ joins this detail, The greateft 
abundance of corn, fuys he, is 
senerally follow’d by a fearcity, 
perhaps becaufe the leflening the 
price difcourages the labourer. 
Then they form vaft projects to 
suild magazines, to fecure the 
people for ever from famine, But 
tuefe projects, which a€tual mifery 
had brought into the world, va- 
niihed in proportion as the remem- 
brance of the evil was far removed 
from them; and being fo much 
fill’d with the prefent abundance, 
they can hardly bufy themfelves 
with the thoughts of what is to 
come, which appears fo uncertain. 
In a little ftate, where theie is a 
(mall growth, and where corn 
comes always from itrangers, 
thefe magazines may be of very 
great ue, Their regulation, wifcly 
conducted, will eafily occafion 
the price to be no charge tu the 
people. But in a great {fhite, 
where a great produce, may 
more than fuflicient, is the cafe, 
then thefe magazines are of dan- 
gerous inconvenience. They 
can’t be built nor fupported but 
at greatexpences. ‘The bad corn 
will be equally exported with the 
good, and will be corrupted in 
the keeping. The undertakers 
will not fufter any lofs,and the diffi- 
culty, Which thelegiflator finds him- 
teit under to avoid their fiiares of 
fciling it by preterence, embarrafles 
him, From whence, we fhould 
Aaa 2 have 
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have bad bread, 
diftempers. 

France contains within itfelf 
the products of the firft ft ppoli+ 
tion of the ifles. She more ef pe 
cially has plenty of corn ; but a 
all the provinces den’t ab itd 
alike in one and the fame vear, 
the Jegiflator may prevent the 
confequences by taking an exact 
account of the inhabitants in each 
province, and of the quantity 
harvefted. ‘hus he may fufter 
the province which pr ri the 
leaft, to draw the fuperfAuous 
grain from other provinces that 
abounded, and thus he will hinder 
the too great dearnefs ruinous to 
the one, and the lowne‘s of price 
which increafes the labourers in 
the other. 

Thus the firft object of the 
legiflator, the aflurance of bread, 
is a matter of great eafe in France, 
as it would be in the ifle of corn. 
Jt is much more difficult, and 
not lefs important, to hinder the 
lownefs of price by the too great 
abundance. Then the perticular 
permifiions to fend to ‘hl 
don’t agree fo well with fubalterns, 
unlefs at the expence of money, 
and with fuch formalities as make 
the proprietor of the grain lofe all 
his profit. 

Why fhould a general order at 
al] be: iereed too irrevocably, when 
the heizit of the price fhall be- 
come chargeable to the people ? 

This method is not at all to be 
contemned. 

‘he more we enter tnto this 
little work, the more fenfible are 
his reflections, The greateft of 
maxims, fays he, and the moft 
known, (he sate have added, 


and epidemic 





and the, leaft pradtifed in Fran, -e) 
iss that the commerce demands 
liberty and proteétion. And if 
liberty has any reftriQion, as to 
corn, it ought ; Ifo to be laid upon 
all other merchandife wh atever, 
Their fcarcity or their abundance 
their dearnefs or thei sietiddcaia 
pe mnft be but momentary. 
ind of little confequence ; a varia. 
tion not prejudicial to the citiz en, 
and advautageous to the mer hant, 
whom it incites to take pans, 

In the alternative bet wen li. 
berty and protecti Ion, it would be 
lefs hurtful to take aw ay proteGion 
than liberty > for with liberty 
the force of trade « only ftands, in- 

lead of proteétion. 

It is a manner of taking awa 
liberty to moderate the rights cf 
any merchandife in favour of any 
particular, under what pretence 
foever it be. It is to authorifea 
monopoly, which becomes more 
dangerous as being under fhelter of 
the law. Then the merchant 
remains idle, he who by corre- 
{pendence, folidly eftal a yf, fh’ dy 
would have made a good niat ket 
of his produce, whereas the greedy, 
privileg’d perion, will fel} much 
dearer, and yet be indemnified. 

The equivalent of this advantage 
is fometimes given to itrangers 
by im pofi tion ‘of new formialitics, 

which make them fell their goods 
wt a cheaper rate. In the la att 
war a tax was laid upon cards, 
which annually aAMoUrite, } to fifty 
thoufand livres ; this ehildifh and 
ridiculous objeét made Fravce lote 
the general commerce of ¢: rds, 
Altho’ the tax is taken off, yet 
the trade has never return’d, be- 
caufe when once a trade is loit it 
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ART. 55: 
} hard to recover it. Particular | 
iy where there are neighDours at- 


gative tO take advantage of faults 
gf this kind. . 

He {peaks thus ot the augmen- 
ation of the inhabitants ; he pre- 
ends it appears very true, that 
the celibacy of prictts and a mo- 
| atic ftate are very hurtiul toa 
date: He afks, by waat religious 
w politic principle it Is forbid to 
hnitian Ewropeaas to have fiaves, 
ince we fee them daily tran{port- 
dat fuch expence into America? 
fo favour marriazes, continues 
le, to agree to afhita father charged 
sitha numerous family, to watch 
‘wer the education of orphans and 
pundlings, will fortify a ftate 

nich more than to make con 
melts: Tne taking of a town, 
‘what with the lols of the men, 
‘ud the expence of money, abaic> 
the value of “the conquelt. ‘To 
/gubup the earth, is to make a con- 

get. without being miferable. 

fhe territories trom Boxurdeaux 
| {9 Bayanne, contain tweiity 
| kaues in diameter. ‘The legifla- 
wr who would people thefe, dues a 
mater fervice to the ftate than 
®, who by a murthering war 
hould conquer the fame quantity 
tground. But it would not ap- 

Nar fo bright inthe eyes of the vul- 
a, becaufe it was not got by 
mitary danger, without loling 
ne Citizen, and without drawing 
yon him the jealoufy oj his 
iighbours, : 

_ The idea which this writer 
ives of the Adufcovites, deferves 
‘lingular attention. ‘Che Muj- 
‘ute nation, fays he, was ina 
Magner unknown in £urope, tll 
“ czar Peter endeavour’d to 











make it a merchantile nation. 
{ts force keeps pace with its progrefs 
of policy and commerce, and not 
ac all accordiag to its territories, 
which are vatly immenfe. Her 
hew manne and port of Peterf- 
beurg, built almott in the ipignt 
Of uatuie, are much more uieful 
to her, than the vatt countries of 
Cidertia and Yariary. “The force 
of a itate bears no proportion 
with the ground, but the number 
of citizens, and the produce of 
their labours. 

Permit me, fays he, to make 
fome reflections on this new pow- 
er, which has arofe on a fudden. 
One mutt obferve the fpirit of the 
legillature, with which the czar 
Peter was animated, dwindled af- 
ter his death, or at leait after f 
many changes of foveraizns and 
minuters. Mean while they pro- 
ceed upon the fame principle, the 
fame ipirit conduéts them, and 
the miniler who fuccceds lefs jea- 
lous of the eftablihments of its 
predeceilors, than of the glory to 
perfect them, fticks to facts. 

A body of troops fili’d with 
engimeers and workmen neceflary, 
is gone to the fea of “fapan to 
eftaoiilh ports there, which by the 
means of canals and rivers, wil 
communicate with the guiph of 
Lena, to the Cafpian fea, and Pe- 
terfoourg. Works immente, la- 
pours aitonilhing, which will re- 
unie the moit diitane parts of 
Ajia and Barcpe ! 

In ihort, tae fpizit of peace has 
cleard up our Europe, and it will 
ever bea jult bailance, from hind- 
ring One power to lord it over an- 
other; and if any Momentary in- 
tercit trouble this happy harmony, 
the 
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the conqueror cannot hope to ex- 
tend his limits; every one ought 
to unite to puta {top to fuch dan- 
gerous progreis, and a nation can- 
not aggrandize itlelf more, than 
by the wifdom of its fovernment. 

’Tis the misfortune of moft 
framers of fyftems to add fome- 
thing joco-ferious ; this is the cafe 
of our author; he brings-in a 
long differtation to prove it would 
be much to the purpofe, to re- 
eftablifh the ufe of flaves, which 
chriftianity has abolifhed. But 
who will come into his meafures? 
the foveraigns themfelves will not 
bear to re eitablifh them. 

Obferve another treatife no lefs 
remarkable ; after having faid a 
great number of good things for 
induftry, and againft idlenefs, he 
adds this reflection, which we 
cannot fpeak without burlefque. 
Nature has implanted in the two 
fexes, a mutual defire to be toge- 
ther, to pleafe and gratify one an- 
other. ‘That which gallantry and 
a polite education caules gentlemen 
of the world to do for ladies, the 
pealant will do the fame in a grols 
manner for the country girl ; 
the gentlemen are proud to ficw 
themfelves in armour, the peafant 
is alfo proud to fhew how well 
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* TART 
he can handle the bafket. When | 
the men and the women |aboy ! 
together, in digging a large canal 
or making a great road, Labour 
becomes more fpirited, and |e 
difficult. “The object which the 
legiflator fhould never lof yiew | & 
of, is to render men as happ, as 4 gi 
their miferable condition will per- |, ; 
mit, and from this Princip’. there % : 
feems to be no more feandal than J 
to fee men and women together es 
in public walks, or at churches; |“ ¥ 

| take away one fex, the other wil] |)“ 4 
have no inclination to go thither,“ tl 
We have all of us the feeds of the | « P 
fame paffions within us, ’tis edu- 
cation only that varies the e‘fects, 

The reft of the work is full of S 
curious obfervations «> 1 the ) 
change of money, upon ketters tic 
of exchange, upon public credit, _ 
upon banks and upon companies of 
commerce. It were highly to be a 1 
wifh’d, that thofe who are atthe 
head of affairs would makea | - 
proper advantage of the treatife, | 

| to give to commerce all the liberty 
it can have, and to eftablifh a : 
manner more eafy and lefs arbi- 

rary, to draw from the people | 

; the fuccours which they have oc | 
caion ior, | 

sod | 

like 

a 

ft) 

ARTICLE & 
0 















3 ART 56. For O C T O B E R. 367 
Then 
bour ARTICLE LV 
nal, 
bour An Abridgment of Aucesra and Fivxions, 
lof. 
the Gentlemen, 
vie | ¢ As thefe two f{ciences have been improved much of late, 
as (and are of fuch extenfive ufe, I thought it would be of 
per- J great fervice to youth to give a brief inititution of them, 
mere | a by lopping off all the ufelefs rationale on them, in order 
than i to fhorten the labour beftow’d on them in the common 
“we « way 5 as you were fo complaifant as to do juflice to the 
will 1% Art of Thinking, you may alfo think it worth while to do 
her, .“the fame by this; the work is fhort and fitteft for your 
fthe |“ purpofe, and you are welcome to It, 
Me 
te ALGEBRA 
ll of § a fpecious arithmetic, or an arithmetic in letters; it 
the confifts of addition, fubftraction, multiplication and invo- 
ites tion, and divifion and evolution, befides of the art of equa- 
ve ‘on and the rules of proportion, EP. . 
>be | There are certain figns made ufe of in digebra, 
tthe i + caddition, and 1s term’d p/us or more. 
ke a ne fubftraction, and is called minus or Iefs. 
tile, Xx muluplication. 
erty _ ab co-efficients, are the 
hal > | divifion, or —- numbers v.¢. 4,5 
arbi- fignifies 4 Oe, ee, 6. &? J , éy , 
oleh, O°” ) involution, » (Fe, Like quan 
ace evolution. titres, wand 45 une 
ie like proportion like, a and b. 
axe continued proportion. 
— | cequality or equal to. 
N. B. Whenever there is no fign prefix’d, the fign -|- is 
underfteod. 
ADDITION. 
hl Rule 1. Jf quantities are alike, and the fiens are alfo a- 
like, fet da wa the fizus, add the co-sfficients, V. &- 
a|—a ‘5b _7b 3a\ 5b 34- 5b\6ad\12 
ol—2 3h |. 8 5 2a-\ 7b 2a- 7 4) 3 ab+-24 
ee Ns ae _ eee ek SE eee 
LE |*+a]|—a-—a5b-\ 3 b—7h —Sbis5ar-\ 265 a-i2blgas 30 
or or | or or 
2aj—24@ ; Sb j--159 KRu.t 
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Rule 2. 


fubpraé the co-efficsents, and fet down the /ign of t! 


V. . 


-| 6 al——5 a 





- —— 


. 4 Agi 
If the quantities are alike, bur the figns unlike. 


The gabd, 7a—s5 


5a 7 





—3 al-| dh Waleed 1 abd 


++ 2 aj. 


Rule 3. 








2 a| the —2 abdi2za~2 b- 4a b+o 
If the quantities are unlike, fet down ail, 


“ a 
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e Lr eater, 


b 124 b- 7bcm—r4 V4 
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wt ¢ 
| ities 
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atba—b \5b+7dce+4a—20 | 


“4 


N. B. Mf quantities be like and figns unlike, if they be equal, 


The Rule. 


give them to be changed, ben pr uceed as in addition, Vv. £ 


the fum is equal to nothing, v. ¢ 


te 


ee 


Oa 
- 6 a 


| § b |-6 ¢ 8 
8 b—6 61-8 
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Examples of all the rules conjoin'd. 
$aa-4abc— 
2bb—3aa —2ab¢--25 

dd\-2aa —3abe-- 3 
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/ x 
bh ai) 3° 
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bb—rube-| 3 | 


SUBST RACTION, 
Change all the fins of t/ 
S b t 


G5 #\ 1 b 
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¢-\ 3d 
C—3da 


O 


and 
Place likes under their 
likes, for here they 
are difplac’d, then add 
them together, 4. ¢, 


¢ fubtrabends, or ima: 


4] 


9 2b 
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hes 9464-36) 4ab6—21 
fer, 3 a@b-\-24|—8 ab—7 be-4-15 | fubtrabends., 
15 6464-12] 4a0—7 bc— 6 


_ ~MULTIPLICATION. 

“§ Rule 1. Where quantities are join’d with like Signs, with- 
ut coefficients, prefix a pofitive fien, and join the like quan- 
fies, Vv. g. 


























aj—ala}s jalb 
| b |—b!| ad a\b 
nl, -+4b| 4abda\dbaat ab 
ab 
+56 
| aa\2ab-4\-bb 
Rule 2. Jf there be co-cfficients, multiply them together, 
ind to their produits join the quantities, V. g. 
ir 5a@ |—6d 3a|- 26| ald 
hey 36 |—75 6 56 
add — sania 
? 1546) +42db\18 a\12b\5ad-\-5 bb 











Rule 3. /f there be quantities, but the figns are unlike, join 
st quantities with the fign—y V. &. 

4 |—6d |4a—7) 4a-—7b 

—) |+74 \3f —3f 


— ee ee |e ee eee 


—ab —42db-\-12 a f—2rfb{—i2af\-21 fb 




















mae 
Division. 

Rule 1. Jf there be quantities with like figns, but no co-effi- 

tis, expunge the like quantities in the dividend, that are in 

st divifor, and put the fign -\- before them, V. §. 
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a | 56.) 
Rule 2. Jf quantities have co-efficients, then do as incom. 
mon divifion, {c. divide the co-efficients, and expunge, V. 9 


15 ab \42db 124 f—21 bf 
3a |—-7b, 3f 
5b |—bd| \4a—76 


Rule 3. Jf the divifor and dividend be the fame, the quo. 
tient 15 1, V. & | 














————- -— - 


ee hee Peers ‘ 
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1ab\—1b¢ 1ab\1 be 





Rule 4. Jf quantities in the dividend be with unlike figns 
in the divifor, fet down the quantities with the fign—, v. g. 











ab\mmab—bd\abc\bedtbef | 
= a | le “ 
—b |—a—d | —a—d—f t0 





Rule 5. Jf the quantitics are not to be found, fet them ' fo 
down fraction-wifey V.g. : 











bbe \a ‘sbtac bt 
3d b 5 a-\-7b ke 
bbe | a 1b, 4a rs 
3d |b \d ‘7b 


INVOLUTION, or PoweERs, 


{s @ multiplication of like quantities. 


a aa; aaa | aaaa 


a a a | a 





aa aaa aaaa' AaAaa 








or | or | or or 
a* a3 a+ a? 1 
N.B, aXa—aa or a? is a fquare | 
@XaXa—aaa or ai is a cube 
aXaXuXa—=aaia or at is a biquadrate ad 


aXaXexXsXa=aaaca or a is a turfolid 
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8 a-\b aa-\-2 a b-\-b b 
com. a-\-b a-\-b Ec, 


‘| aa-\- ab a3-|-2 a? b+-a b 
ab,;bb. bar-\-24ab4-63 





ART. 56, 








aa\-2 ab\-b bja3-} 3 a? b*-\-3 a? b| bs 





yD 


“qoe a—b aa—2ba\-bb 
, a—b al 





aa— ba a—2@blab &e. 
— balbbh — @ b\-2ab4-b3 














aa—2 ba-\ bb\a—3 a* b434 b*—b3 
Signs a-\-b is called a binomial root. 
. & a—b is called a refidual root. 

One may involve thus to any power whatever, by continual 
multiplication ot any by the fame root. 

The great Sir //aac Newton tound out an expeditious way 
to prefix the numbers, which he calls wncie, to any power. 
For example, 

Suppofe then a-|-b were to be involved to the 7th power. 

1. The powers from a binomial are , before every term 5; 
but froma refidual, they are interchangeably -}- and —, as you 
ke by the involution of a-; & and a—b. 

22 The leading quantity decreafes in arithmetical propor- 
ton, the others increafe in the fame proportion, v. g. 


them * 


a? | @ -\-a) 4-at-) a3-+-a*-\-a 
b-\- b* -\- b3 -\- b+ \+ 65 4- 6° 4-07 
Now join thefe thus, it will be without the ance, 
M+ ab) w& & )- atb3-\- a3 b+-4-a* OF 4 ad"~ 
* 3. Two index’s join’d are always equal to the power, v. g. 
a® and once 6-7, @ and&’=—7 &e. 
4. To find the ancie, Sir //aac has this method, 
1 i na pos Tp é eg Ok Ot Oe ES¢. 
I 2 3 4 5 6 
To explain this theorem, 7 is the exponent of the powers 
now mis 7 inthe 7th power, 6 in the 6th, &¢. fo that he 
Bbb 2 means 
a) b 














— a ee ee 
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means 1X—o and +17 the 1ft uncie; then 7%7~—y~6_ 


7X6—42 and 422-21 she fecond uncie; then 2147 | 
6-105 and 105+35, the third uacie , then 35KX7—3=4. 
~~ ee 


—140, and 140+4=35=— the fourth uncie ; then 35X7— 
3-105 and 105+5—21— the fifth uacie 5 then this aus 
21X7 —5 ~2=-42, and this 42-6=7= the fixth uncie ; then 
thefe uncie 7X7 —O—1=7+7 = one; fo then the uncie and 
powers united fland thus, 


a’-\-7 a° b-\-21 a b*-\ 35 at b3-\-35 a3 bt-|-24 a? b5-| 7 ab6\ pr 


LE voLuTION. 


As involution is a multiplication, fo evolution is a Species of . 


aivifion. 

If the power given have no numbers (or co-efficients) pres 
fix’d to it, and its sadex can be divided by the index of the 
root required, the quotient will be the éadex of the root fought, 


5 - ° 
v.g. Let the y (orcube root) of a° be required, then 




















. 
>. (=a. or 3) ae (a? —= root fought. 
P 
1 | a | ae b° | a& b a 

wey . to 4 “> ‘ see N. B. The figures 
tv2) 2) as la a3 3 (125 1033 
pone: es ee eee 1 we 4) denote the 
27 2 | 3 a’ | Cb\)ab ad . 4) ’ 
‘ a Sl, CEs a ee index of the rootto 
I ne 4 | 4 a | ab | bba be extracted. 





If the given powers have co-efficients ; then you mutt con- 
tract their refpective roots as in arithmetic, v. g. 


1 \81 at '216 a’ b§ 


-_— ~~ ee Se ee ae 


360 = — at bt 


J ty 2 


2 9 a 





| 

| 

ala Selene, Ril 

rvv2}/ 21324 | 6 a? hr 
But if the root required cannot be truly extracted out of 

hoth the co-efficients and gadices of the given power, then it 

isa /urd, and mult have the fign of the root requir’d prefix’d 

tO it, v. g ) 





rw? 




















Dir. 56. For OCTOBER. 373 
Se he an hc de 
- oon \/ ahaa . - ; a 
4) jews | 2 age | VO Vv O7 at) ¥ ory* 21 bid 3 
“4 Bo hy" aes 
i¢ Wis! 3 lv3as | y367 a+ | 67 83 d3 
len 


nd To difcover readily the roots of all compound powers in 
‘eneral; obferve, that it etther the fum or ditterence of {eve- 
‘nl quantities be involved to any power, there will arife fo 
A vany fingle powers as there are different Quantities, v. g. 
8.\b\d fquar’d, us aa-\-2 ba\-ad-\ bb\ 25d) dd, here is 
ys, bb, dd. 
When you have extracted the root, involve it again to try 
whether it amounts to the fame; if not, it ts either badly 


res 7 ‘ . ‘ . 
ye  wolwd, or *tis a furd, of which more hercatter. 
ht, , 
Of FRACTIONS. 
To prepare Fraétions. 
“hi @ 2be 5 b—4a@ Pnumerators ; 
\ Fg ma tae Sine fractions, 
b d  44-+4-7 6\denominators 2 
eS Set. 2. To change fractions into one denomination, mul- 


33 tiply the denominators into the numerators, and fubfcribe the 





he cnominators, v. ¢. 
to 
‘4 
——-—~-3 4 KO al, and b y 4 d=—bd; fubfcribe 3 ¢ y then 
ae 
n- ‘is ac-| bd 
be 
Seft. 3. To bring integers into fractions, multiply inte- 
vrs into che denominator for a numerator, and then write the 
» “nominator under, wv. Z- 
Hb to be brought into a fraétion, whofe denominator is d—a. 
of ya |b then *tis then ’tis 
it 
4 daa | da-\-db—aa—ba da-\ db—aa—ba 
, : da-\db d—a@ 
—aa—ba 





Se. 4. 


—a=—" ~ - 
mera 
| = 


2: sce wo ee SS EO = < 


. > + _ — a > as PES aS 










| 





_—— 











—— ee — 
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Seé. 4. To abbreviate fractions ; divide the numerator by 


the denominator, ®. g. 





























an 


a . aa | 
4¢ © then ’tis — 
dc a | to! 
N. B. When fraétions are thus prepar’d, they are fit fo © 
addition and other operations. ke 
AppiTion, SUBSTRACTION, | 
In addition and fubftraétion, add or fubftraét the numer. 
tors (/c. their fums or differences) and fubfcribe their common ( 
denominator, %. g. | 
a ; the 
Addition. Sub/lv ation. | 
bb aaa\b 2a}e | 3a,bte—2alclalb 24 
col : d d a d |d-\c ade 
ety URGE 
eet | = bn 
é d d J d\-c 
g¢ 
MULTIPLICATION, 4 
Multiply the numerators together for a new numerator, and ’ 
the denominators for a new denominator, having thus prepa- 
red them as above, v.g. 
ab, d\2a—2b _ ,4a-\-26 b 
/ 3 3 ; Y i 2 a|——25xX3 6-46 
c _ 2d-l\-¢ c 
IRE a! POhe le canines ; gu 
—ab d= 12a—2.ab—4bb | Prepare as in Seéf. 3. then i 
—-_ ——— el 
: - } b 
SF i Bale eal mascigbtye | of 
N.&. Ay fraction is mial- ilar ——- N 
tipiied by its denomina- I | 
tor by calling off the de- 6b ac}-3b—75 be} 8 acs-| be : 
nominator, v. g. | -— 100 ¢é¢ 
b 2 c 
eS Bee 
oe aa , i 
o . pa 





Division. 








56, 
1 by 





for 


cra. 


be 


ON. 
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i" Division, 

Multiply the numerator of the dividend into the denomina- 
or of the divifor for a new numeratoi, and multiply the other 
_ ogether for a new denominator (/é. 1. abbreviate, then di- 
¥ vide) Vv. & 

abd ab abde ad 
‘... «~~ 7 
r INVOLUTION, 
Involve the numerator into itfelf for a new numerator, and 
the denominator into itlelt for a new denominator, v, f. 
@ aa aa 
. ae 2a” oo ee oF 
Oo bb bb 
EVoLuTION. 

Evolve the numerators and denominators, ~. ¢. 
gaabh 34b)N. 8. If it has no root, prefix the fign /* 

add ~——soa2 dd V3 Vt Ge. % 

, aabb_ ab 
ddd ddd. 
Of SuRps, 

They are fuch numbers as can’t be exactly exprefs’d in fi- 
gures, and are call’d irrational numbers. 

Their reductions were formerly difficult, but now are ufe- 
lefs, and decimal arithmetic has rendred them more capable 
of exaét expreffion. 

NB. ba J bc)’Tis not /2 be, ot  bc?, but 
-|-V ba ail X/beS both are / be only. 
Se eee ¢ 
i = b 4 —¥v be 
ADDITION, SuBSTRACTION, 
1. If they be homegeneal furds, fubftract the rationa! 
part, and to their fum or difference join the furd, v. g. 
Addition. 
5vb c| 6 bJ/ae biJaa-\cc 
9fbce, 4b Jac 3 bJaa-\ ce 








= 127 66,10 bfac'=4 bas: 


—- oer az 


=> al 
—. =< SS. 6 eee 5 Ses 


—_-, 
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Subfirattion. 
12/b¢ 10 b/a.cl4 b/aa-| ec 
__ 7b | 4 b/acl3 b/aa--ce 1T 
=5Vbc] 6bJac| b/aa-|-cc 4 -, 
2. If the fards ‘be heterogeneal, add or fubftract accord. | 
ing to the figns, v. g. . 7 
Addition. Subftrattion. o.fe 
Jbe 4a Jbc . 
Jba __|25 b Ja Jba E \ 
Vbc, vba’ 4dVJa\-2bJac =V/bt—V/b a E 
MvuLTIPLICATION, 
1. If the furds be homogeneal, multiply them together, y,», 
JbaxVJba=y¥ ba. i’ 
. If they be heterogeneal furds, then multiply the rational io 
we with the rational, and the furds into the furds, ». g. 
dJbe ) 
3b /bca | 
3dbV/bea } = 


Diviston. 
1. If they are pure furds and of the fame kind, divide of | | 





and add the radical fen, v. g. | B 
~Vba ¥ bc aa\-dcaa d give 
*/ba | J Ca fee common divifion, 

Testis t -da-\- ‘ 


2. If rationals and eaieaiiie be join’d, then divide the ra- 
tional by the rational and the furd by the furd, with adding the © | _ 








radical {i: en, v. 2%, 4g 
, rT - . ° . t 
gdhby h ca| N. 3B. Ifa fquare be divided by its root, the 
+3 4Y 4| Quotient is its root, v. g. id 
ae? eS ae 442 
Gyvé Fy 
—rvYy 4 
Yanv 
— 
nn ; 
1. Involve as ufual, v.g.e fas 
2. If rationals and ual : are mixed, pares all, v. £ 
bya |_ 5¥ea - 
bh a |I=25dd¢ fo i 
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6. ’ To reduce Equatious, 
By Addition. 
Tranfpofe a negative tothe other fide with the fign -|- for 
a, v. g. a—b—d; then a—d4-b._ 
1. By Subftrattion , 
. Tranfpofe a pofitive to the other fide with the fign — for -|, 
Tog a.\ b=d, then a=d—b. 
. By Multiplication, °° 


Multiply every term with the denominators, v. g. 
4 —6, then a— 5X6, 
5 : 


a By Divifton, 
8° |) Divide the whole equation by the quantisy-{known or un- 
“- if it be in every term of the equation, 7. g. 





ial 


baa- VEa 
hs ‘ (=ba-| bel aa=7 45. a7, then aa—a. 


) By lt " 
' Involve as ufual, v. g. Vado e, then axd \c; i 
jot a be —6; then a—36. 

By Evolution. 
of | Evolve as ufual, ~. ¢. aa—36, then a—6. 
} But as evolution is difienk In cc mpound guantities, I fhall 
se different methods of evolving. 












































Raphfon’s method for fimple equations, a=z-\ x. 
<a N=t—ge | a-c-\ cg |aag-\x; then aa—ge-|-2 
“i | 2 2g lgx}g*. C0. 2.5 now 
the Que ao a a 2 = I 
j «aa=d | x=d—pog| axd-\ 2¢0g\""™° 8! 3 ee ea 
the * ge ee Ee 
32g | 3g |—s=hs theng}-x—1.5= 
lary ‘ wise re \ 2 a . 25 g 
saza—f xo f—gt a—f.-| 3 x* 2” g. then : =009. 
123 or ae } ae 
| 48 ee then 1.5—.083=1. 417 
mF i. appr” KS sf F | 
f |. “S—8 a=frA 8 2 —2.007889 
“ie | bet then «— a 





=e Mie) —_—~ 


/~.00278 3 .then 1.417.— I 4! s2 19 - 4'hy. Ge, 


Jo \ Vor. II. . ¢ ¢ FT; 
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Llis method for adfeéled equations, 



































aa-\-b axc |x=c—gg—b g 
~ ag4b 
aa—b ac x=c-| bg—ge 
2g—b 
ba—aa—¢ x=e-| ge—b g 
b—2 g 
a}.|\ca-d x= =d-—gi—¢ g / 
3g°-\¢ 
¢a—ai=d x=d-|-gi—c g 
. c—3 && 
a3. b a-\-c ad yaad —p— be" a 
; BER 2 Og\ ¢ 
a3-\ ba—c a=d'y- -d- ee | cp 
g*-| 2 bg—c 
O—ba—ca—d es | cg—gs 
3 f—2 by—c 


ba’ Lea a} a pay 
| 2 bg-\¢—-3 
Dr. Warris’s method , R- 36 .d=16, 
In quadratics 








¢a-\-da=R ; then Y R-|.; dd—id=a_ the greater] 
and a-|.* d— c ee iefler. 
4a—da-k. hen VR) 4 ; dd : be “a “pre: ater, 
an ana a—)d e lefler. 
Sdemja—R . then mer Ls ay \ ‘ Rane greater, 
and a—! d== e lefler. 


Hits 








Hiss 
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/ 


1 His method of approximation, or converging, from Dr.Wallis, 


in furds. N. B. 2 ac-\-co=b. 
ga-\-2 a e-|ee—N, then N—a*-| c or N—a>.| ° AL'y 
24 


24 


a -/? N=5 + then VY *5=2K%2—-44 1+4- 2-| 45 or ¥*s= 


24-1, and proceeding by decimals as above, we come to an 


Pe 
4 


4 
; 


: 
: 


: 
. 


7 


exact nearnefs, 


In cubes *tis N—a4—"- —yY3 








34a 
iquadrates Ng*-|- —,/* 
In biquadrates at ry = 
b 
folid Na’. — ft &e. 
In furfolids as-| oe > oc 


Dr. Halley’s method of approximation, v. ¢. 








His rational ‘Iheorem is »— , ot 
c\bde3\3 =4=.25. 
¢ 3 
His irrational theorem is x=6 d--} c/i—! c]=3-|-2 4,3 
d =3—26 


.25 may be too little, .26 too much. 

I have given one example of approximation or convergin 
‘ties, and to give more would be unintelligible, unlefs the 
raders were acquainted with the nature of decimals, which 
mutt be deferr’d, till a fitter occafion ; wherefore I fhall def. 
(nd to the operations of fluxions. 


Of I'Luxtons. 


They are called the calculus differentialis, becaufe they 
neafure very {mall parts. 

Fluxions are quantities as defcribed by a continued, uninter- 
upted, motion; not as confifting of very fmall parts ; they 
we the re/ult of a regular flux. 

Thus a Jine’s defcribed, that is, generated, by the continual 





mouon of a point, v.g...-.+. ee. 


Ccc2 Thus 


; 























; : 
f 
: 


= — — 


. 3 ~ : - - ~ 
ee ee eee : 








380 Th LITERARY MAGAZINE ART, 56, 


Thus a mie is generated by the continual motion of ’ 


line, Uv. Es a 1 from abhto éd. 
i : — 
Thus a / lid is generated by the continual mo- | Na 
tion of a furtace, v. g. from abcd Wef gh. aN TA 


A porn is moved with a fimple or compound mation, = 
then rc deferibes a Hine or dines. 

A line is moved with a fimple and compound motion, and 
makes a furface. 

If points be moved ever regularly proportional, the {paces 
defcribed make a right line. 

It two points be not proportional, then the line is a curve, 
concave, or convex, 

Curves are either fuch, whole ordinates are parallel to one 
another, as a parabola, a circles or which mect in a point, 
as {pirals; asto our prelent purpofe, the velocity of the two 
motions 1s. confidered: if one be uniform (equable) and the 
other accelerated, ’tis. a curve. 

The velocity then is variable in every point of the curve, 

nd infinit ely, 

Velocity 1s fluxion, but not increments ; velocities are con- 
fidered then as incremerta nafcentia or evanelcentia, not as in- 
cremems themfelves ; the incrementa nafcentia are called the 
fir? ratio, and the twcrvementa evane/centia, the ultimate ratio. 

There are fuxious or velocities, and fluents or flowing 
CULUNGITICS, 





i lwents or Rowing {pace (s,x.x) -a|2a'3a\4a &e.|—A 
Lime f ~#\)2¢813% 47 ‘ore 7 

Conitant velocity —z al au! 34144 Coe.) 4% 

Maxion-= mutable velocity m8 ; y Efe.) 





NV. A. All comparitons muft be m de between things ol the 

hime tpocies 5 v. g. between lines and lines; furtaces and 
furfaces ; folids and foli Js; not between ines and fur- 
laces 5 or between turtaces and folids ; thus v, g. motion 
being compout wed of matter and velocity, motion can’t 


he compard with matter alone. 


ADDITION, 


Put a point over the letter, 


», g. the fluxion of » is x 3 Of 


Sy > ee, Su B- 








i 
; 
. 
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7 SUBSTRACTION, 
ee . 
Takeaway the point, v.¢. x is x3 y isy 


| ie MuLTIPLICATION. 


Multiply the fluxion of each fimple quantity by the faors 
nd | | B of the products (or the product of all the reft) and connect 
> the laft products by their proper figns; the fum (or agerc 

















nd | . at) is the fluxion fought, wv. g. 
Ces s xyoxylyx fe. x “yx: 8 xy or 

iq 
re, a KYB - 
my a NYZ— XK xy a a a) xyz ~»9 .|- XYZ 
ne Division. 
n 
If each number of the fluxion be divided by the fluxionary 
hie “letter (or quantity) if you change the fluxionary letter into 
~~ | that proper flowing quantity, of which ‘tis the fluxion, ’us 
eo 2 bone, % g. 
VC, . . ° 

€ NYR\-¥ 

. / a | x Or x je 
N- x y 
in- 
lhe . 
nie |) sd InvoLuTion, or to find the fluxion of any power. 
. | " 
ng Multiply the power, brought one degree lower, by the in- 


dex of that firlt power; and then that product by the 
j luxion of the root, «. g. 





{ x" 1S ym T° X75 MM—ls mxXM—l 5 mM XM—*I ” 

then 

; ym! , fe 

the j fen ’ 

ind m x"%—* x J 

on ; EvoLuTioN, or to find the fluent or flowing quantities be- 

int longing to the fluxion of any power, V. &. 3xxx, thus 
1. Take away the fluxionary letter gxx Ruler. 
:? . Augment the index by unity gxaxx Rule 2. 

3. Divide by the index of its power fo] xxx Rule 2 
of increafed by unity 3 0 
Be : [5 









ee ee 
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me x ae Rule I. be ( 
mn m ¥§ 4 
fs. — # — Rule 2, f 
«a AoE i n : 
m ‘ee m m a, - Rule 3. ‘ 
N. B. Addition, multiplication, involution, are called the A 
diveét method , but tub{traction, divifion, and evolution © 
the inverfe method. ‘a 
To find the fluxion of any frattion. " 
Divide and take away the point, vw. g. 
: , for 
ND-N2-N uit ND-ND=+DD. tt. 
DD —DN+DD=N. Dy. a 
’ —N D—DD=D 3ly. | 
x y—-KY x 
~~ oe 41, 
IJ J : } 
The new manner of Notation. | 


a 


3 3 —3— unity — by the cube of x, 
4 108 =4/27%X4. —— J 4 : 


ao 
x—) — unity > by the 3 of the 9) & 
19) 
_ 











3 3 “th power of x. : 
3. 4—v 27X4- P ' 
1, ! $ 
" ,' 8-1-5 — SF Ke I Kee 
— fquare of x = bs : 
> a 1 —— i ol 
power, KF mes TH 2 eX 3° y 
2n-\-1 power — the 1 _ mp lefs 
power of twice #\ 1. | yop — : " 
I ; . 
— . 3 x, —fub stuplicate Y ory of x*  # 
sts /us 8X) . 
ei wee 5 tuplicate / or ¥ of a’. a 
x4 — v5 of xt, : “i ” el 
x,7=fub 5 druplicate y+. and 
b | ~— J / —- . ‘ . 
-——=* 3 3 3 xt—fub 5 tuphrate of x*. J 
¥ x 
x3 —biquadrate y of 
the cube, ¢ 
| 60 
Site £0, 
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) Some ufes to which Algebra and Fluxions are applicable. 
= T hey are ufeful in the rules of proportion, v. g. 


we 














: Ln the diveét. La the inver[e. 
: a@:b::¢:d. 
4:6::8: 12 
; raatxgt | 1 a3txgs 
: 24 
the d d * t} d d th 
on. 20> Ky 20 = 3° K4 
) gd 1 owes e 
2 ’ s*= 'y th 34= 1" xX 24 
3  —— 4th 
ath=—aty d 4th sty 2¢ 
| 3° 
) Asalfo in the compound Rule of Three, », ¢. 
| Dircé& Rule. Lnverfe. 
*L PTW vibt [LBTxW IM TP 
br cw) i BIT: W:: lbt-—- —W}| — — =W. Tt 
| LBr Ibt mtp 
2 .'M:T:P 
x. nsoaw oa; | 
the os “5 S m.t3 p? Pmt MTXP - ee, 
§0:3 © IMT: P:: mt: — —p | m Pisses 
Hon M ‘lL | . eects 
Ps 


The dire Rule of Three, is when more requires more. 
The inver(e or reciprocal, when more requires lefs,; and 
fs, more. 

Thete Rules of Three are exprefied thus. 
sg Dirett. It 4 yards coft 6s. what wail 8 coft ? 
Ifa body 2 feet long, 1 foot broad, and 3 feet thick, 
weighs 5 pound, what will a ed 3 fect long, 2 feet broad, 
and 4 feet thick, weigh, €fe? 


Dire may be made inverfe, and inver/e direct at pleafure. 


The Rule of Fellowship 
Suppofe O — total Gepolited : — 1501, N= lofs or gain — 
; bol, 4, B,C, D, E, = each man’s tum dk pofited ( /c. 


§0,40, 20, 20, 10.) t then O:N 


») * 
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Pee’? y A 6 
ON: ate 150: 60: . Ce 
NB sy 
fp eeewe 
O | 4 
_ NC | & 
- ° “oO , 
Ds as} : 





—2 for 4, EFe, 


, ie i 4 
i Res 
k ° eee } 
sy 








but if they reckon in time, then 
Ors: NA a 
| Aa: 


Thefe are the anfwers ifthey deal without reckoning time; i. B 
ad 
oO gz 


NB b 


O 4 


I 

Bob: ; 
NCc 4 
— | °§ 

6 


Ce: O ‘ 
NDd ) 


} 
ID) d * én 
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Arithmetic Progrefion (by Addition.) 
av i{tterm N—=all the number of terms 
y = Jatt term 
e — common excefs' § — fum of all the terms. 


VU. @ 





s* ; 
2, 4, 6, 8, 10, 12, 14, 16, 148, 20. & 
2 S—-Ny 2 § ; 
4 SS eee N= —— ak 
iN a-\y s 
Sa So 
d ~ 5 62 
j == @ 
| a 
N-1 | ‘ 
Geometrit § 
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56, Geometric Progreffion ( by Multiplication, > 
| av ik term S — fum of all. 
e y — laft term | 
4 € == common excefs then 
: 2, 4, 8, 16, 32, 64, 128, Pe. 
gi a= 5-|-ey—es e S-|-a—s 
j me aka. 
s—y ¢ y--@ 
s—*t 
e—I 


N. B. Thisis the rule for combinations. and permutations ; 
and permutation is double to combination. 


By thefe combinations, we come at the chances in games, 


bs 
1; es 
' ieee of bells and mufic at the changes in a word, for 
gagrams, (fc, v. g. : 





ay 


5 

















2 

a 3 3 ie cL -- 
1 4) 247 So that in 6 bells, there are-729 changes, Se, 
| 51120 : 7 
\ 6 | 720 
Fifteen queflions anfwered from. Mr. Ward.* 
. Suppole the /um —a--e= S= 240 
The difference =a—e—D= 192 

The quotient =a-e=Q= 9 

The product =a Ke=P=—5185 

The fum of 

the fquare — aa-\-ee—Z—47232 
The difference 
of the fquare = — aa—ee—X . 46080 
| s-\-d s—d ss—dd 
; Then given s-\-ds eat 5¢= - 5 P= Pi ; v= 
\d dd 
>t ao a ; A=5 8 
ss— , oa Po sg 
| 2. Given s-| p. Pm 8 —, 5 ——— Fs f= ss 
| 2 3 
tei ; ~4P3 9= sh hai Za=ss—2 pp; x—Sy 55-4. 





’ Vou, II, Ddd 2. Given 
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Given 5 ana Pm ot _ ead on oo 
3: 9. q-\: “‘- \99-|-29-|-1 i x* = /3 


G7 S8—S5 is 8S g 
gag pa? © ggpagya? “90% I-46 : 


a Lio 
4. Givens 4ndz; d=y2z —3S, a= s-/ 5s 


— —————{@= & 

















2 om, 
S—f 2z—55 $-\-o ss—4 = 
VAL pass = ae x= /t5—4p. G 
" = : . 

5 Grven s- M5 gee STON, sLdeara ee ead dies 5 
55-|-x 5+}? o- 
= > pen ee . ('- 
S5—* 255 x 
-|../ d2-|- a°- v4 
6. Given a-| p; af he 4?. =y¥. eg, s=y/ dd f- 

d-\-4 dd*-\-4 
-| 4p; ? q= / a + a of z=dd-+- 2p; > \ =dy/ d*-\-4 p- 


r A yz 
7. Given d-| qs a= qa e- Suis js sa ofl P= , 


q—-1 ; ~ g@—e*  gq—t 


























q dd we PO dd x 
997-2941" ga ag-f cor G2 2g--1 * 
8. Given d|-z5 a= OV 22% , v2 aM, 
2 2 ! 
“Jt. an d\-of 2 z|-d° ‘ 
i=Y22—ds p= — — 5 9= =) pega BAY 22 - dah ‘ 
_dd-\ x Kor Pi * od eG, 
9. Givend4x 3 a aad * "a car are ee 
pl Nl 
ee 8g: - | 
10. Given p4¢3 a=Vqp; fat! 5 davqp—"t ™ 
p ' 
sank? s nage 2. 
Sy | Ee 
11. Given p|z; a— v= =f < =f, d=Jz— ps) ' 
| mM 
ou ‘ Z4-2 Pm y/Z—2 p . ee er p. xay2 
2 ie 2p—jz—2p’” . & 
a jap - 
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12. Given p-\-x ; a= x--/ x?-+-4 ps zy x*-| AP sexs 























= By*14P—* ‘= yP+4 h—* 
i-—, 3 s= : 
VG % z VQ? z 
Given g-|2 3 a= —— 3 e= . Js % 
_f q}% epi’? lpi) op 
VF, G® z 7° z—Z; qq =z 
_—-; sy - -|- —— 5 x= —,/*+-+——__... 
eet OY par Oe pe PN apr, 
7 , 14. Given q-\-* 3 o=V 3 ¢= Jom aati — 
: ix q° x? g? x-\-x qx . 
TV apy gy “Wesy S 
ys 
Iz — J 
15. Given z-|-x 3 a= ae cient qa VEls 
(2—-x Zi 4? Z-\ # ee l—x 
= 7-*" pa umoh ae > I= | as 
4 f%—2 
All the queftions on intereft are anfwer’d . the ¥. of pro- 


‘portion, 
| The area of a parallelogram got by fluxions. 


> Let AB=a ; BC=x; the fluxion of BC will be x, which 
bing multiplied by @—ax. AB is ftable Cc 


tewateee 


dd, and neither increafes nor decreafes ; and when B is ql —tg 


wrived at C it grows no more then a xisax, becaufe the 


bal fuxion ceafes. 
b ] 














The area of a parabola by fluxjons. 


een P 7 - 1 S| . 
1 px =yys g*=y ; xix; xxt—xoxs > wa-\-x=xx2? 
5 ax 4 ke —— 2xKS 


) 3 , for x? put y its equal, then 





y3 i 3 
2 y y=¥ area, double this and you have the whole area, See 


| Evolution in Fluxions. 
op i | Thefe few examples are fufficient to fhew the great ufes 


made of this invention. 
) Ddd2 ARTICLE 


ja 
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ARTICLE LVII. 


4A Compena ious Syftem ¢ 
‘marks. Part 1, Con/yts 
Ptopértics of Bodies. 2. 
Mechanical Powers. 
len Colleve in Cambridge. 


NATURAL PHILOSOPHY; 
taining the Mathematical D. monflrations, and fame si mal Re. 
of three Differiations, VIZ. 
Of the Laws of Motion 
By J. Rowninc, AZ JZ. Fellow of Mag 
London, Printed: for the Author , 


Ww ith Notes +5 CON 
. OF the 
1, and 3. OF the 
Tain Ga- 


; ant 


fold by §. Harding, Bookjeller, on the Pavement in St. Martin’s-Lane, 


1736. Odtavo, 
HIS learned authory wrote 
this firft part in 1734, and 

in 1736 pubhfh’d a fecond edition 

of it with a few alterations, In 
the introduction he juttly obferves, 
that a great part of ancient and 
modern philofophers, in fearching 
into nature, 
geometry and experiment, the 
only’ two helps in, finding out 
caules, and proportioning them to 
tieir effect ; and gave bodies fuch 
certain arbitrary properties as beft 
ferved their purpofe in accounting 
the _phanomena of nature, 
whence procetded fo many various 
fects of philofophers. The an- 
cients imagin’d all bodies com- 


pofed of air, earth, fire, and 


fO1 


waier, or fome one or more of 


theie ; whence the name of prin- 

elements is {till retain’d. 
Eepicurus allerted; tho’ bddics con- 
{ited of one or more of thee, yet 
they were not ftt@ly ‘elements, 
but that they themfelves confifted 
of etoms, by an aectdental con- 
coufe of which all thi ings receiv’d 
their form and exiftence. 

Des Carres fuppofed the 
univerie at firft full of matter, 
trom this matter, when firft put 
in motion, fome particles would 
be rubbed off fine enough to pals 


° , 
cipies Cr 


neglected the ule of 


Containing 75 pag 





fecu ndt elementi. 


Fess 


through the moft folid bodies with- 
out reliftance ; of thele confifts his 
materia -fubtilis,- or materia primi 
elementt. He imagined globular 
particles would from hence refult, 
which he denominated materia 
Thofe, which 
fo far retained their figure as not 
to come under the denomination 
of materia primi or pane ele- 
mentt, he called materia tertit ¢l2- 
menti, atid fuppos’d Gop sielead 
a certain quantity of motion, and 
allotted to this material mafs, 
which therefore can be no more 
annihilated without an omnipo- 
tent hand, than the body itfelf, and 
that the quantity of motion is 
always the fame. The prefent 
method of philofophizing is to 
find out the laws of nature by 
experiments and obfervations, with 
a proper application to geometry. 
‘This-way ot fearching into nature 
was propofed by my lord Bacon, 
profecuted by the Royal Society, 
the Royal Academy at Paris, Mr. 
Bole, Sir Ifaae Newton, &c. 
om PROPERTIES of BoDIEs 

are, Solidity. Extention. 
2. Divitibility. iM A capacity 


of being mov’d trom place to 


place. 5. A paffivenels, oF in- 
activity. 


Vacuum 


PG > aE? ater 
eA Ate een 


ee ee ee 
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Vacuum is a place void of mat- | round, and touch in fewer points, 





For OC T 


ter; matter affords a reliftance 
neatly in proportion to its denfity. 
The motions of the comets, the 
diferent weight of bodies of the 
fime bulk, ce. are arguments to 
prove this. 

traction and Repulfion are, 
perhaps, - not eflential properties 
of matter, but impretled on it. 

Attraction is of two kinds, 1. 
Cohefien. 2. Gravitation. The 
attraction of colelion is proved 
by letting a fmall vlafs tube, open 
at both ends, be dip’d intoa vefiel 
of water, the water will imme- 
diately rife in the tube to a certain 
heicght above the level. ©The 
heizhts, the water rifes to in dif- 
ferent tubes, are reciprocally as 
the diameters of the tubes ; for, 
fuppofe there be two tubes, the 
diameter of the firft is double to 
that of the fecond, the water will 
rife half as high in the firft as in 
the fecond ;_ therefore fince it fs 
found to rife but half as high, the 
quantity is but twice as much, and 
therefore as the diameter. 

Attraétion by cohefion acts © 
upon contact, or at very {ma 
diftances ; and alfo a€ls according 
tothe breadth of the furfaces of 
the attracting bodies. It 
creafes much more than the di- 
tances of the attracting bodies in- 
creafe ; that is, whatever the force 
of attraction is at a given diftance 
at twice, that diftance fhail be 
more than four times lefs than 
before. Hence we may eafily 
account for the different degrees 
of hardnefs in bodies; for thofe 
whofe conftituent particles are 
flat or fquare, and touch in many 


é 
a 
hi 


] 
Ge- 


points, will be hard; thofe more | 
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will make a fofter body 
fpherical will fori a fluid, 

Attraftieon of Gravitation de- 
creafes as the (quares of the di, 
{tances between the centers of the 
attracting bodies increafe ; but the 
truth of this pro pohtion is not to 
be had from ex periments, Boilies 
attract one another with forecs 
proportionable to the quantities of 
matterthey contain. “Vhe weight 
of a body is the fame whether it 
be whole or eround to powder ; 
and the gravity o: a body increafes 
in proportion as it approaches the 
center. The diftances of each 
particle of matter from the body 
will be as the diameter cf the 
fohere, or as the radius and their 
ection inverfely as the fquare of 
the diftance, but the quantity ef 
matter will be as the cube of that 
diftance. 

A body eravitates to another 
which moves toward it, When 
we ule the terms or 
gravitation, we do not thereby de- 
ermine the phytical caule of it. 

Repulfion 1 ‘another property 
in bodies, which 1s juft placed 
beyond the fphere of each other's 


attraction of cohefion, they mu- 


; thofe 


attradlion 


tually flv from each other: but it 
is poflible to prets or force the 


repelling bodies into the iphere of 
each other’s attraction. 

Befides thefe general properties, 
fome bodies are endued with ano- 
ther called e/efricity, as amber, 
jet, é¥¢, But thefe bodies only 
aét when heated. 2. They act 
more forcibly when heated by rub- 
bing them than by fire. 3. When 
well heated by rubbing, light 
hodies will be alternately attracted 
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and repelled by them. 4. If a 
line, 500 yards in length, have a 
ball fufpended at one end, and the 
other be fixed to a glafs tube, 
when the tube is heated by rub- 
bing, the electrical virtue of the 
glafs will be communicated from 
the tube to the ball, which will 
attract and repel light bodies as 
the glafs does. 5. If the glafs 
tube be emptied of air it lofes its 
clectricity, The load-ftone has 
peculiar properties whereby it at- 
tracts and repels iron. Solution 
of the properties of electricity and 
maynetifm have been attempted, 
but as yet very unfatisfactory, 


The Laws of Morton. 


LAw I. All bodies continue their 
fate of reft or uniform motion in a 
right line, till made to change that 
fate by fame external force im- 
prefjed on then. 


Law IL. The change of motion 
ts always proportionable to the farce 
tuherely it is effedted, and the 
effect 1s always in proportion to its 


caufe. 
Law III. Re-aétin is always 
contrary and equal to adtion. 


Thefe laws are hence fully 
proved, viz. That all] the con- 
clufions drawn from them, in 
relation to the phenomena of 
bodies, how complicated foever 
their motions be, are always found 
perfectly to agree with obfervation, 

The fpaces bodies fall through 
in different times are as the fquares 
of thofe times ; and the fpace a 
body pafles over, with an uniform 
motion, is in a ratio compounded 





of the time and Velocity, The 
fpaces defcribed by falling bodies 
in different times are as the {quares 
of the laft acquired velocities ; 
and the fpace a body pafles over, 
from the beginning of its fall in 
any determinate time, is half 
what it would defcribe in the fame 
time, moving uniformly with its 
laft acquired velocity. When 
bodies are thrown up perpendicu- 
larly their velocities decreafe, as 
the times they afcend in increafe ; 
and the heights bodies rife to, 
when thrown perpendicularly up- 
ward, are as the fquares of the 
times {pent from their firft fetting 
out, to the moment they ceafe to 
rife. 

When a body defcends on an 
oblique plane, its motion is con- 
tinually accelerated by the action 
of gravity, but in a lefs degree 
than when it defcends perpendicu- 
larly, its free defcent in this cafe 
being hindered by the interpofiti- 
on of the plane. The effect of 
gravity upon a body falling down 
an oblique plane is as much lefs 
than the fame acting on another’s 
falling freely, as the perpendicular 
height of the plane is lefs than its 
length. A body falls through as 
much longer fpace perpendicularly 
than obliqucly in the fame time, 
as the oblique fide of the plane is 
longer than the perpendicular 
height ; for it is evident, in all 
motions equally accelerated, the 
fum of the velocities produced 10 
any time are as the renerating 
forces. The velocity a body 
acquires by falling perpendicularly 
as much exceeds that which it 
acquires by falling obliquely in 
the fame time, as the {pace of ts 

perpendicular 





| 






eS ww Se CU CS. 


—_ we 


Sa wo 


come to an equality. 
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dicular defcends in that time 
axceeds that of its oblique one ; 
») nd a body takes up as much more 
ime in falling down the oblique 
fde of a plane than it does its 

: dicular height, as the ob- 
ique fide exceeds the height. A 

~) body acquires the fame velocity in 
~ filling down the oblique fide of a 
") plane, as if it fell through its per- 
“ypndicular height. A body takes 
) wthe fame time in falling through 


the chord of a circle, as it does in 


filling perpendicularly through the 





 dameter of the fame circle. Up- 


oi this is founded the theory of 


: ulums. Hence the reafon 
_ why the fhorter arches a pendulum 
- éefcribes the nearer its vibrations 
The time 
Hof the defcent and afcent of a 
‘pendulum, is equal to the time in 
‘ which a body falling freely would 
defcend through eight times the 
length of the pendulum ; for the 
\ defcent alone is equal to that in 
which a body would fall through 
the diameter of the circle ; and 
| the times, pendulums of different 
"lengths perform their vibrations in, 
ae as the fquare roots of their 
kngths. ‘Ihe fquares of the times 
inwhich pendulums, aéted upon 
by different degrees of gravity, 
perform their vibrations in, are to 
: eachother asthegravities. W hence 
a pendulum will vibrate flower 
when nearer the equator, than the 
f&me when nearer the poles; for 
the gravity of all bodies is lefs the 
Nearer they are to the equator. 


A body projected in a direction | 


Parallel or oblique to the horizon 
) Would proceed, ad infinitum, in 
' ‘night line, but being continually 
accelerated toward the earth by 
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its gravity, will defcribe a para- 
bola ; and the greateft diftance a 
body can be thrown is at the ele- 
vation of 45 degrees. This affords 
an eafy method of finding what 
dire€tion is neceflary to throw a 
ball in with a given velocity to 
ftrike an obje& in a given fituation, 
If two balls are thrown at different 
elevations, but with equal degrees 
of velocity, the one as much above 
45 degrees as the other is below, 
the horizontal diftances where 
they both fall will be the fame; 
and the height a body will rife to, 
when thrown perpendicularly up- 
ward, is equal to half the greateft 
horizontal diftances it can be thrown 
to with the fame velocity, Hence 
we eafily know how far a mortar- 
piece, or other fuch machine, will 
carry a ball. The diftances of 
two projectiles, having the fame 
degrees of elevation, but thrown 
with diferent velocities, are as the 
{quares of the velocities. 

Note, Experiments, relating to 
the motion of projected bodies, de 
not exactly anfwer the theory, 
the refiftance of the air deftreying 
part of their motion ;_ therefore 
a {mall allowance is to be made. 

When a body revolves about 
another fo, that the force by 
which it is prevented from flying 
off is called the centripeta’, the 
counter-action of this the centrifue 
gal; thefe, being equa! to each 
other, are called central forces ; 
that with which the body is at 
firft projected, is the frajecdile 
force, and the time, in which it 
performs one revolution, the 
pericd:cal time. 

As to the communication of mo- 
tion ; the more matter a body 
contains 
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contains the will be its 
motion, tho’ its velocity remains 
the fame. The sere or 
force depends equally on the quan- 
tity of matter a body contaims, 
and on the velocity with which tt 
moves; therefore the method of 


rreatel 


de termining how great it is, 1s 
by multiplying one ‘by the tek 
Ih ela fiic hodies are thofe which 


do not rebound. When one body 
impinges another at reft, the mo- 
menium in both bodies taken to- 
gether remains the fame after im- 
pact; thatis, the impinging body 
communicates half its velocity, 
and keeps haif. 

Podies perfeéctly elaftic are fuch 
after impact with a 
force 
they impinge upon one anotlier, 
The siihon of elaftic bodies on 
each other is twice as as the 
fame in 's void of clafticity. 
Pwo equal and claftic bodies, 
the one in motion, the other at 
refit, the impinging bo will 
communicate twice 
locity as if it had not been elaftic. 
If one body be elaflic, and another 
infinitely har 
the elattic body uble of 
what it would have been, 
they both elaftic. 
The elaftic po ts itfelf in 
One *. <i to the 
comprefiing f he force 
of impact the more 


! 
mucn 


> | 
bod 
| 

sf 


ly 


the mnnre 


iP ides 
will DC ( 


nftant propo 
Wes and 


will be lefs, 


the direction varies from the per- | 
direct impulie ts | 


pendicular; for a 
the createft of all. The torce of 
oblique percutlion is to that of the 


direst as the fine of the angle of ° 


equal to that with which | 








' 


as much ve- | 


Hon in | 


—_—-———— 


‘by being at reft, 


ferew, and the wedee, 


incidence to the ra dius > and is 
force of oblique action is to tha of 
direét, as the cofine of ¢h; 
comprehended between the ree oY 
on'of “the force, and that w! hete. 
in the body is to be moved the, eby, 
to the radius. If a body js drawn 
or impelled three different ways 
at the fame time by as many 
forces a€ting in different direstions, 
and the quantity of thefe forces js 
fuch that the body is kept in its 
place by them ; the forces wil] 
then be to each other as the feve. 
ral fides of the triangle drawn 
re{pectively parallel to the direc. 
tions in which the forces a&, 

The MECHANICAL Powrrs 
are the lever, wheel, axis, pully, 
to which 
fome add the znclined plane, 

The Lever is a right line or 
bow, moveable on a center, or 
fix’d point. ‘The equilibrium in 
this machine ts, when the diftance 
of the power from the fixed point 
is to that of the weight from the 
fame, as the quantity of matter in 
the weight to that in the power, * 

The lever is of three kinds, 
1. When the fixed point is be- 
tween the weight and the power, 
2, When the weight is berweel 
the fixed point and the power. 
3. When the power 1s between 
the fixed point and the weight. 

In all which cafes the equilibrium 
will be, when their diftances from 
the fixed point are fuch, that 
their velocities fhail be inverfely as 
their quantities of matter; for then, 
neither of them 
‘will communicate any motion to 


. 
eir 
wha 





—~—_ COC 


. 


revives it (be Woche 


That body which communicates motion to another is called the power, auc that was 


hich 


the 


1 angle i> 








motio 
chine 
pound 
= Th 
2 comp. 
) move: 
: | pulley 
{ direct: 
> powe! 
my throu: 
} time. 
or in 
4 the ec 
| powel 
the n 
hetwe 
lies. 
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rope, 
be ve: 
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half 
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} cach 
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Art. 57. For 
dye other. In the Wneet and 
Axrs; the power is applied to the 
drcumference of the wheel, and 
the weight is drawn up by means 
of arope wound about the axis. 
In this there will be an equilibrium 
when the weicht is to the power 
ss the diameter of the wheel to 
that of the axis. 

The ufe of this machine is to 
rife weights to greater heights 
than the lever can do, becaufe the 
© wheel is capable of being turned 
>) @veral times round, which the 
© ever is not, and to communicate 
© motion from one part of a ma- 
chine tothe other ; and few com- 

und machines are withcut it. 
= The Putvey ts an initrument 
: compofel of one or more wheels, 
© moveable cn their axes. A fimple 
By lly ferves only to alter the 
direction of the power, for the 


| power and weight will both move 


>) throu ith an equ: al {pace ia the fame 
time, But in a pulley not fixed, 
or in a combination of pullies, 
©) the equiltbrium will be, when the 
>) power is to the weight as one to 
the number of TOP EES that pafs 
ketween the upper and lower pul- 
les. If the pullies be fo difpofed 
that each has its own particular 
rope, the action of the power wili 
be very much increafed ; for here 
i. pulley doubles it, whercfore 
the power is four times greater 
with two pullies, eight times with 
three, fixteen times with fo UY, 
Se. For the firft will move hal: 
a faftas the power, the fecond 
vhalf as faft as that, and fo on; 
wherefore the power is doubled by 
each pulley. T he ufe of the pul- 
ey is nearly the fame with that 
of the 

Vor. I, 


a “* 
* 


- 





wheel and 2xis. but it is 
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more portable and eafier to b* 
fixed up. 

In the Screw the equilibrium 
will be, when the power is to the 
weizht, as the diameter between 
any two contiguous threads or 
fpirals in the fcCrew, ta the way 
defcribed by the power in one 
whole revolution, 

This machine is of great force, 
and very ufcful in retaining bodies 
in a comprefs’d dtate, becaufe it 
wil} not run back, as the three 
foregoing will when the power is 
removed. This arifes from the 
creat friction of thofe parts in the 
(crew, which, during its motion, 
flide upon thofe parts at retft. 

The W £nGe is formed by two 
equal reCtangles joined at their 
lower bafes, und feparated at their 
upper ones by a third, called the 
back of the wedge ; the othe? two 
its fides, In this mechanical 
power the weight is generally fo 
applied as to be ‘made to move ina 
direction different from that in 
which it is protenced by the 
wedge ; hence mathematicians 
have differed in determining the 
power of this machine, fome con- 
lidering the weight as moved by 


it in one direchon, and fome in 
another. Nay, there are fome 
who have difiered from truth it- 
felf. We wil therefore lay down 


the feveral proporti ons they have 
given for determining the power 
of this machine, and examine 
“se one by one. 

. Some demonftrate, that the 
es will be equal to the refift- 
ance of the weight, when it bears 
fuch a proportion to it, as the 
breadth of the back of the wedge, 
to the fum of the fide; or, as 
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half that breadth to one of its fides. 
But they who lay down this pro- 
portion fuppofe the parts, fepara- 
ted from each other by this ma- 
chine, to recede from their firft 
fituation in directions perpendicu- 
Jar to the fides of the wedge. 

2. Others make it fomewhat 
Jarger, and demonftrate that it 
ought to be as half the breadth of 
the back to the perpendicular 
height of the wedge. This pro- 
portion is alfo true, fuppofing the 
bodies to recede from each other 
in directions parallel to the back 
of the wedge; for when the wedge 
is driven in between them to its 
whole height, the bodies will 
have moved through a fpace equal 
to half the back of the wedge, and 
the power through a fpace equa! 
to its height ; confequently the 
equilibrium is in this cafe when 
the power ts to the weight as half 
the back of the wedge is to its 
height. 

3 Some think there will not be 
an equilibrium in this machine, 
unlefs the power is to the weight, 
as the whole breadth of the back 
to the perpendicular height ; but 
fuppofe, as in the laft cafe, that 
the bodies to be feparated recede 
from each other in direétions pa- 
rallel to the back of the wedge, and 
endeavour to fupport their opinion 
by the following argument ; vz. 
that, when the wedge is drove to 
its Whole height, each part of the 
weight having moved through a 
{pace egual to half the back of the 





2 ene 





4. Gravefande, in Element, } 7 
cap. 13. gives the fame proportion 
With the laft, and therefore com. 
mitted the fame miftake ; and in 
Schal, de ligno findendo fays, that 
when the parts of the wood are 
no farther feparated than the 
wedge is drove in, the equilibrium 
will be, when the power is to 
the reliftance, as half the breadth 
of the back of the wedge to one 
of its fides; which is alfo abfurd, 

The INCLINED PLANE js 
only half the wedge; it follows 
then that what has been demon- 
(trated of the one may alfo be ap- 
plied to the other, and the pro- 
perties of both will be the fame. 

‘Vhefe are the machines, which, 
under different forms, conftitute 
all others how complicated fever ; 
and as the equilibrium in any one 
of thefe is, when the power and 
weight are inverfely as their ve- 
locities ; 
ever compounded, the power and 
weieht will exactly ballance each 
other, when in this proportion ; 
for their moments will then be 
equal, and the machine, if at 
eft, will continue in that ftate; 
and if moved by any external 
force, wil! gradually lofe it when 
that foree ceafes to act, on account 
of the inavoidable friétion of the 
machine, and the refiftance of the 
air, which it muft meet with ¢x- 
cept its motion could be performed 
in a perfect vacuum. Hence the 
impoflibility of contriving 4 
perpetual moving engine, unlkls a 


wedge, the whole weight has| force could be gained by the artful 
therefore moved through twice as; difpofition and combination of the 
much, or a {pace equal to the | mechanical powers equal to that 
whole back; that is, the whole} continually deitroy’d by friction 


. 
7? 


has moved farther than 
Wich is abturd, 
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its part’, aad the reliftance of the air, which 
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fo in a machine, how- © 
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| mabfis it gives out acid, oil, 


y- © arth, an urinous fpirit, and vola- 
id tile fale; its fixt falt yellows fubli- 
h 7} mate water; ’tis therefore apcri- 
3 | aent, fudorific, deterfive and vul- 
| nrary, and good in intermittent 
it | fvers: Its root is ufed in vulne- 
+7 ty lotions: it is given in pow- 
al der and extraét: it’s uled in ute- 
n | mmecafes, as an emmenagogue. 

It Arum, or wake-rebbin 5 its root 
« ~ svery burning hot, by analy/is 
we tyields acid, and volatile fale; 
‘- | itis ufed in afthma’s, cachexies, 
d and fcurvies, obftructions of the 
ic | vowels, the plague ; it purgesaifo ; 
a | tut we feldom give it, unlefs in the 
a) Pulvis-art, when frefh; which 
al ie when old, is of no force. in 
¢ 7) Pciétou they whiten their linen 
m 4 with it; they cut the ftalks into 
" ‘ttle bits, macerate it for three 
3 Weks in water; they change it 
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; impofiible. Tis for want of a} the works of nature would then 
Jue confideration of this, that fo | be under the power of art, and 
many mechanical detigns have pre- | men might thereby be encourag’d 
vd abortive, fo many engines un- | to fuch bold defigns, as would be fit 

| to the performance they | for an uncreated being. Therefore 
were defign’d for, and fo many ; human arts are fo confin’d, that 
impofibilities attempted, For, as what invention has in /frength of 

Wpihop Wilkins obferves, [Ma- | motion, is abated in its flownefi ; 
dem. Magic. p. 104.] was it pof- | and what it has in the quicknefs 

ible to form fuch an invention, | of its motion, muft be allowed in 

whereby a conceivable weight} the great ftrength, requifite in 
> hould be moved by a conceivable | the power to move it. 

wer, both with equal velocity, | 

ba ARTICLE LVIII. 

4 TOURNEFORT continued, 

ea 

A ” cdoemmaps clematitis ruta, | every-day, then dry the feces into 
> 44 creeping birth-wort ; the leaves | a palte. 

) we very bitter, and aromatic ; by Ajarum, Afarabacca, contains . 


a great deal of oily, volatile, aro- 
matic falt, loaded with a great 
deal of fulphur, acid, and terref- 
trial parts. By anahfis it affords 
a great deal of oil and earth, a lit- 
tle urinous {pirit, no concreted 
volatile falt, but feveral acid li- 
quors. Dzofcorides fays, it works 
upwards and downwards without 
fatiguing the patients, provokes 
the menfes, 1s diuretic: a night’s 
infufion of half an ounce of its 
roots im wine is a good emetic, 
in intermitting fevers, the dropfy, 
gout, {ciatica, all forts of loofe- 
nefles and the dyfentery. 


Aclepias, foallow-wort ; its 


roots are bitter, acrid, and give a 
faint red colour to the blue pa- 
per; the leaves tafte a little faltith, 
and give the fame paper a fainter 
red colour, and probably contains 
a fixed falt, involved in a great 
dea} 
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deal of fulphur and earth, and 
therefore fhould be fudorific and 
deterfive, 

Ajler amnium maximus, 
NiMIMy Enula campana, elecam- 
pane; it’s root is acrid, bitter, a 
little glutinous, aromatic, gives 
a faint red to the blue paper, and 
fmells like orrice when dry. By 
analyfis it aliords, befide feveral 
acid liquors, a great deal of oil, a 
little urinous f{pirit, no concreted 
volatile falt. ‘The leaves yield a 
good deal ; fo that this plant feems 
to act by an oily, volatile falt, 
the fal ammonmac of which is not 
entirely difengaged, and is greatly 
loaded with fulphur. “The root 
is ftomachic, pectoral, diuretic, 
and provokes the men/es, ufeful in 
the jaundice, dropfy, and difeafes 


} ft, ele ° 


of the fkin. 

Berberis dumetorum, Oxyacan- 
tha, the barberry or pipperidge- 
bufh. li’s root is yellow, bitter, 


and MIVCS but a faint red col mur to 
the blue paper : 


the juice gives it 
as lively a red aS allom. ‘This 
plant analys'd yields a great deal 


of acid liquor, a |: ttle urinous {pi- 
rit, anda good deal of oi! 
earth, 4% he fruit ts rood to £ t 
diarrbaca’s,  adyfentertes, and the 
whutes, and afiuages too @reat a 
fermentation of bilious 
Somnon Pauli makes 
falt, 


and 


humours. 
an eflential 


barberries, thus: take, he, 
two pounds ot e juice of déarber- 
vies, and two ounces of demon 


juice, evaporate ams very gently 
aver the fire, {train them, and fer 
them to cryitallize in a cellar: 
thefe cryftals are very coo ling, 
Betonica Vulgaris, weed beter 
The leaves have an herby tafte, 








which he calls the tartar of 








are a little faitifh and . aromatic, 
and gives no tincture of red tothe 
blue paper: the flowers and roots, 
which are very bitter, ftain it a 
little. “Phe betony is full of ful. 
phur, mixed with a little oily vo- 
latile falt and earth, and by ana- 
hfs atfords a great deal of oil, 
little earth and fixed fale, 
creted volatile fale, but a little 
urinous {pirit : "tis vulnerary, ape- 
ritive, diuretic, and good in dif- 
eafes of the brain. The roots 
purge upwards and downwards. 

Brunella or Prunella, 
gives a pretty deep red colour to 
the blue paper ; it is of an herby, 
{tiptic, and glutinous tafte, mix- 
ed with a very little bitterness; 
whence we conjecture, that the 
acid part of the natural falt of the 
earth is in this plant difengaged 
from a good deal of the acrid part, 
and that being united with abun- 
dance of earth and fulphur, it pro- 
duces there a falt which refembles 
allom. ‘Tis vulnerary, aftringent 
leterfive, is good in (pitting of 
biood, dyfenteries, and all forts of 
hemorrhag 
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The leaves are initpid, glutinous, 
no tinéture of red to the 
blue paper : the root TIVES it a 
deep red; it is bitter and of a ve- 
ry ill fmell: fo thatthe acid of 
the fal ammontac, which nreco- 
minates in this plant, feems to be 
more difengaged in the roots 
than in the leaves, where it 3s 
cloge’d with a great deal miore 
fulphus. By analyfis thefe roots 
yield a great deal of foetid oil and 
acid liquor, and a confiderable 
quantity of volatile concreted falt. 


and Tive 


The root, tendrils and feeds are 


power rfully 
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owerfully cathartic, remove ob- 
yyétions and the moft obftinate 
agains of old difeafes, and are 
pfu) in droplies, gout, eptteply, 
Jhma, vapours, paily, vertigo and 
ie longett difeates. The root is 
wen in powder from one feruple 
» two, the juice is drank irom 
wodrams to half an ounce, and 
ie decoction from half an ounce 
» an ounce and haif; but in 
shat manner foever this root is 
fed, it is good to correét it with 
vam of tartar or vegetable fale. 
Buglsifum vulgare, bughfi. ‘The 
sols are glutinous, and give a 
sep tincture of red to the blue 
aver. The flowers give it but 
ery little, and the leaves hardly 
Pay atall: fo that probably the 
Sif ammoniac in this plant is in- 
3 ved in a glutinous juice, in 
Po which the earth and fulphur pre- 
© wminates. °Tis cooling, moift- 
Be aing, relieves melancholy per- 
| ins, diffipates defluxions of the 
 ) weaft and obftinate coughs. 
a Burfa paforis, fhepberd’s purfe. 
>This plant does not yield much 
Po xd by anch/:s; almott all that 
we extracted from it is alcaline. 
There are but few plants which 
yield more concreted volatiie fale, 
ixed Jixivial fal, and earth. 
Thefe principles mixed together 
rider this plant proper to dif- 
flve the blood, when it is thicl- 
_ md by foreign acids, which hind- 
© fit from pefiine with is ordina- 
_ 'yvelocity from the arteries into 
>) the veins ; to which we may re- 
©) the greateft part of defluxions. 
The earth alfo which is in this 
jlant eafily imbibes the /ero/ities, 
which occafion a relaxation of 


© 4c fibres, All authors hold it af- 
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tringent and vulnerary. Tis be- 
liew’d alfo to be febrifugous and 
lenitive, 

Buxus, the box tree. The leaves 
are bitter, have an ill fmell, and 
give a faint red to the blue paper. 
We obtain from the wood, a lit- 
tle acid fpirit, anda feetid oil, 
s#ercetan reckons it good in epi- 
lephes, vapours, and the tooth-ach, 

Calamintha vulgaris, common 
cafamint,* Vhis plant is full of 
an aromatic, oily, volatile falt ; 
it is ftomachic, diuretic, aperi- 
tive, and provokes the menfes 5 
and mutt be ufed after the man- 
ner of tea. 

Calendula arvenfis, wild mari- 
gold. It’s leaves are ftinking, bit- 
ter, and give a faint tincture to 
blue paper: when burnt in the 
candle, they crackle a little like 
nitre, which feems to fhew, that 
the natural fale of the earth is ar- 
rived there, with hardly any o- 
ther change, than being united 
with a great deal of foetid fulphur 
and earth: it is given in powder, 
juice, infufion, extract and con- 
ferve; and all thefe preparations 
are excellent tor the jaundice, pal- 
fy, dropfy, fmall-pox, malignant 
fevers and green-ficknels. 

Caprifalium perfoliatum, 
common honey-fuckle. It’s leaves 
are inhipid, itiptic, ftink like a 
dog-kennel, and give a faint red 
colour to the blue paper: the 
roots give it a deeper: it’s falt ree 
fembies the fal ammoniac, but is 
united with fome foetid oil and 
earth. A decoction of the leavcs 
is vulnerary and ceterfive, good 
for difeafes of the throat, and 
wounds of the legs. 
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Carduus ftellatus, ftar-thifile. 
The leaves are very bitter, and 
give a faint tincture to the blue 
paper, the root gives it a deeper, 
and has the tafte of an artichoak. 
It contains a falt very like that 
which is natural in the earth, for 
its folution is very bitter, and 
loaded with jal ammoniac and 
nitre: itis likely, that the /a/ 
ammoniac predominates in this 
plant, for the nitre makes no im- 
preflion upon the blue paper ; 
whereas the /a/ ammoniac reddens 
it confiderably : that which ts 
found in this plant is join’d with 
a confiderable quantity of fulphur 
and earth; thus the //ar-thiftle is 
febrifugous, vulnerary and aperi- 
tive. The juice is given in inter- 
mutting fevers, at the beginning 
of the fit, to four or {1x ounces; 
‘tis alt zood to remove the webs 
of the eyes, and cures wounds. 

Caryophyllata, avens. It is bit- 
ter, itiptic, and gives a deep red 
colour to the blue paper: its root 
Its falt refem- 
, but is very 
much loaded with acid, and invol- 
ved by a great deal of eflential 
and Lis ttomachic, 
de-obf{trucnt, vulnerary and deter- 
five. 


{inells like cloves. 
bles the fal ammonia 


oil earth. 


Cataria, rep or catmint. 
aromatic, acrid, bitter, aid 
eives no tincture io the 
blue paper; which ihews it to 


contain an aromatic, oily, vola- 
tule iait, ta Which the urinous part 
predominates, in the fame mannet 
as in the artincial, oily, volatile 
falt: this plant taken as tea, or 
iniuied in wine, is very aperitive, 
emmenagogic, antihyfteric, and 


’ 
© 





good in the jaundice and Violent 
coughs, 

Centaurium minus, {mall purple 
centaury. I he leaves and flowers 
are very bitter, and for al] that 
they give a confiderable tinQure 
of red to the blue paper; which 
makes us conjecture, that the fale 
of this plant is not very different 
from that which is natural in the 
earth, which is very bitter: we 
have the fame reafon to believe, 
that the falt of the {mall centaury 
is mixed with a confiderable quan- 
tity of fulphur and earth; but in 
fuch a manner, that the /a/ am- 
maniac is more difengaged in it 
than the other principles. The 
falt which is found in the aloes, 
in the jefuits bark, and _ ipecacu- 
ana, is much of the fame nature: 
for thefe fubftances, which are ve- 
ry bitter, give a red colour to the 
folution of turnfole ; that is, the 
aloes a beautiful red, and the two 
others a grideline: this plant then 
fhould be tebrifugous, laxative and 
aperiiive, fhould kill worms, and 
re-eltablith the funétions of the 
prime vie. 

Chamaciffus, Hedera terrefris, 
ground-ivy. ‘Lhe leaves ave bitter, 
a lite aromatic, and give hard- 
ly any tincture of red to the blue 
paper: fo that it is probabie its 
falts may in fome mealure relem- 
ble vitriolated tartar, “This falt 
is mixed with a very little fal am- 
moniacy but with a great deal of 
fulpbur and earth: it yields no 
concreted volatile falt by anah/is, 
but alittle urinous fpirit: all the 
reft that is obtain’d from it is acid, 
alcaline, oil and earth, and theie 
two la{t are found in great quan- 

tity. 
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’Tis peftoral, aperitive, de- 
a and vulnerary, 

Chamadrys minor, germander. 
The leaves of this plant are bitter 
ind aromatic: they give no tinc- 

wre of red to the blue paper ; the 
git is not different from that 
yhich is natural in the earth, 
ghich is a mixture of marine fale 
sire, and fal ammoniac; it is 
grid, very bitter, and very ape- 
‘itive: it is probable, that what 
sfound in this plant has loft it’s 


) «rimony by the mixture of a 


great deal of effential oil, which 
renders the germander aromatic : 
tis febrifugous, ftomachic, ape- 


> sitive and diaphoretic. 


Chamadrys fruticoa, five [al- 


| via agreflis, wood-fage. It’s leaves 
"ae very bitter and 
~ they have a little tafte of garlick, 

wand give hardly any tincture of 


aromatic, 


rd to the blue paper; which 


~ gives us reafon to believe they con- 


win a falt like that of the ger- 
nander, but loaded with more ef- 
and in which the fal 


ammoniac difcovers it felf but little. 


This plant is very aperitive, dia- 
shoretic, vulnerary and refol- 
vent; they ufe it at Paris very 
fuccefsfully for the dropfy, by 
tiving to drink every four hours a 
rlafs ‘of the infufion of this plant 
in white wine. 

Chamedrys paluftris, fcordium, 
water germander, It is_ bitter, 
aromatic, and gives a faint red co- 
lur to the blue paper: it contains 
amoily, volatile falt, the /@/ azm- 
moniac of which is not entirely 
difengaged, but wrapped up in a 
great deal of fulphur. It is a 
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great diflolver, aperitive, diure- 
tic, fudorific, good in malig- 
nant fevers, {mall-pox, mea ifles, 
and difeafes of the fkin, and puri- 
fies the blood by infenfible t 
{pirations. 

Chamemelum vulgare, camomile, 
It is bitter, aromatic, and gives 
a deep red colour to the blue pa- 
per: it feems to contain fome /al 
ammoniac, loaded with a great 
deal of acid, and involved by a 
great deal of fulphur and earth. 
It is aperitive, diuretic, lenif\- 
ing, and febrifurous.  Diofcorides 
gave the powder of its flowers in 
intermitting fevers. Riverius did 
the fame, and it ts ftill the com- 
mon febrifuge of the Scotch and 
Trifh. 

Chamemelum fatidum, flinking 
may-weed, ‘Tinis plant is acrid 
and bitter: it fmells like d:tumen, 
and gives a very deep tincture of 
red to the blue paper; which 
feems to fhew, that it contains a 
great deal more feetid oil than 
the preceeding. ’ Tis ufed at Pa- 
ris to aflwage the pain of the 
piles. 

Chamapitys yulzart:s, ground- 
pine. It is bitter, aromatic, and 
gives a faint red colour to the 
blue paper ; by which it feems to 
contain fome aromatic, oily, vo- 
latile falt, loaded with a great deal 
of fulphur and earth, for by 
analyfis it yields feveral acid li- 
quors, a little urinary fpirit, a 
great deal of oil, and more earth. 
Tt is diuretic, emmenagogic, good 
in nervous affections, and difh- 
pates the caufe of the gout. 
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[| To be continued. | 
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ARTICLE LIX. 
LITERARY NEWS. 
HOLLAND. 


H bk hiftory of the conqueft of Florida: or, A relation of whe; 


paalt in the difcovery of that country. By Fer: dinand de § Note ; 
compoted in Spanih by [Iica Gareilias/ de la Vesa, and trano ated 
into french by Sieur Peter Richelet. in Of lave, 2 Tomes ; confit. 


ing, of 558 pages, befides the table and chapters, which contain 4, | 


Publith’d at Leyden, by Peter Vander fa, 1736. This hiff ory i 7 


an excellent one. “The original author and the idediate have made 
a great hgure in the republic of letters ; the ftyle is pure and flowing . 
an ingenious fimplicity g:ves them an air of truth, which is one oj 


the moft effential qualitics in works of this natuve. Details, fo exa@ § 


and focircumftantial, make us fenfible that the author has wrote upon 
food were aa and that he has not endeavoured to embellith 


{: cts W h ich he relates. He Lives us a true micture ot t] C manners ot 7 p 
the Jndians ; of rp posers of their genius ; of their policy: of 


their politics, and of the great attach they have for liberty. The 
Spaniards alio make a great higure by their patience and valour ; but all 
is dishour’d by their avarice and their divifions. 


ENGLAND. 

There have appear’d of late in this country, fuch crouds of pam- 
phiets and books upon religion, that the titles alone will give us to un- 
deriiand whether they aie proper to unite or divide the church moit ; 
dome of which are as follows. 

An examen of the fyficm of ecclefiaflical power. 

An antwer to this pi met, 

‘Lhe independent his or, A defence of the chriftianity of the 
former Chrittians, &e. 

Phoughts upon religion, natural and reveai’d, Ge. 

A letter to a bidbop, concerning fome important difcoveries in 
puilofophy and divinity ; belices many others. 

Would there be ally damage, if without having any re euile to tiie 


Ingunition or periecution, a method fhould be found te put a iop to 
theie fortof books which inypeo LPO WCaw iollits, al d icrve only to 
multiply doubts, and to increate i ruce. Vhere furely is fuch a 
method to be found out, without offering any violence to the {pit 


é Py 9m 
pretent lay noting, 


} ‘ ; , ’ * | Pug . , ‘ ] 
but when the methed ts ents remov’d out of fieht, we fhall then 


and libe:ty of mankind; of which we flail at 
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find the necefiity of if, amd be Gola Dd tO luOmat fy if, 








ERRATA in September 1736. 
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